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TELOMERASE 



TEMPLATE 

CCAAAACCCCAAAAC 
tTtT GGGG-3 ■ 



PANEL A 





TELOMERASE 



TEMPLATE 

ccaaaaccccaaaac 
gggG tttt-3 ' 
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CCCCAAAACC 
GTAGTTTAGA 
TTTGGATGAT 
GCTCTTGTAG 
TCGCCTTCAT 
CTCGGATGCA 
AAAGCGGAGA 
AATCAGGTAA 
TTATGGAGAA 
CCTAGCCAAC 
GATCTCGATA 
AAAAAGTTTG 
TATGGGTTTT 
TTGAGACAAT 
AGTTCTGATG 
CTCAATTTAA 
TAATGGAATA 
TTGGATTCTT 
TTACAACAGA 
AAAAGAAGCA 
TTGTTGATTC 
AAAGAAGAAG 
AGGTAAGAGA 
CACAGCTGTT 
GTAAAAAGTA 
TCACATTCAT 
GCAGTCATCC 
AAGAAATGGA 
AAGAATCGAA 
ATTGAAGAGA 
GTAACTTTTA 
CGATCTTCAA 
ATACAAACCT 
AAAGAAAAAA 
AAGATTTATT 
GGGGTTTTGG 



CCAAAACCCC 
AATAAAATAT 
ATAGAAAATT 
TGACAAGAAA 
TGACTATTCC 
AATCTTTATA 
GCAAAGAGTA 
TGAGGATTAT 
AATTACTTAA 
AATGATGAGT 
CATC AG AC TT 
ATAATCGAAC 
ATTACAATTG 
TGAAAAAGCT 
TGTATGCCAT 
TGGATAGCTA 
TACGTTAAAT 
AAAGCATAGA 
TTACCTGTTT 
GGCGAAATGA 
TTCTGTAACC 
AGCTATCACA 
GATACATTCA 
ATTTTCTTTT 
TCAAATAAGA 
AGATCGACCT 
GTTTTAAAAA 
GCCGAAATCT 
CTCTAAATCT 
TTGACGAGGC 
TTAATTAGAG 
TTGACGAAAT 
TGGTCAAAAT 
TAAGGCAATA 
TTTTTCAATA 
GG 



AAAACCCCTA 
TATTCCCGCA 
TACTTCCTAA 
GGATGCAAAA 
AAAGTTGCAA 
ACGATTCTTT 
GAAATTGAAA 
TCTATTTTTT 
TACTAAAAGG 
ATATTAAATT 
ACCAAAGACA 
AGCAGAAGAA 
TTTTAGGTAT 
GTTTACAACT 
TATTTTGTGA 
TAGAAACAAA 
CCTTTGGGAC 
TACACAGAAT 
TGATTACTCT 
AAAGAAGACT 
GGAATTAACA 
ATCCTGATTC 
TTAAAATTCA 
ATCTTAACAA 
GAAGCGC TAG 
TCATATATCC 
TAGTGC TATG 
TAATCAAAAA 
TTCGTTAATA 
AACTGCACAG 
AATAAACTAA 
AAAAGCTGAA 
ATTGAGGAAG 
AATAAAATGA 
AT TT ATTGAA 



TAAAAAAAGA 
CAAATGGAGA 
TACATTCAAC 
CATTGAAATC 
AAACAATTAG 
CTTGAGAAAA 
CATTACTAAT 
AGATCACTTC 
TAAACAGTTT 
CATATGAGAA 
AACTCGCTAT 
CTTATTGCAT 
CGACGGTGAA 
GAAGGAATCG 
ATTAATCTCA 
CCAAATAAAC 
AAATGCACAC 
GCTTTAGAGA 
TGCTCATCTC 
AAAGAAAGAG 
ACAAGAATAT 
TTAAAGATTT 
TATATTATAG 
TATTTTTTGA 
ACTGAGGTAA 
AATACGATGA 
AGGACTAAAT 
GAATTGCGTC 
AGTATTACCA 
AAGATCATTA 
ATTACTAATA 
CTAAAGTTAG 
GAAAAGAAGA 
GTACAGAAGT 
AAGAGGGGTT 



AAAAATTGAG 
TGGATATTGA 
AAGTATAGCA 
TGGCTCGAAA 
AGTTCTACTT 
TTAGTTTTAA 
GTTTAAATAA 
T TAAGGAGC A 
GGATTATTTC 
TGAGTCAAAG 
AAAACGCAAG 
TTACTATTCG 
CTCCCGAGTC 
CAGTTCTGAA 
AATATCTTAT 
CATGCAAGTT 
TGAATTTATA 
CTGATTTAGC 
TTATATCTTT 
ATTTCAAAAT 
TAGCAACGAA 
CAAAAATTCC 
TTTTTCATTT 
TTAGCTGGAA 
CTTAGCTTAT 
TAAGGAAACA 
TTTTAGAGTC 
GATATTGCAA 
ATCTTGATTG 
AAGAAATAAA 
TAGAGATCAG 
ACAATAAAAA 
CCAGTTAGCA 
GAAGAAATAA 
TTGGGGTTTT 
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1 AAAACCCCAA AACCCCAAAA CCCCTTTTAG AGCCCTGCAG TTGGAAATAT 

51 AACCTCAGTA TTAATAAGCT CAGATTTTAA ATATTAATTA CAAAACCTAA 

101 ATGGAGGTTG ATGTTGATAA TCAAGCTGAT AATCATGGCA TTCACTCAGC 

151 TCTTAAGACT TGTGAAGAAA TTAAAGAAGC TAAAACGTTG TACTCTTGGA 

2 01 TCCAGAAAGT TATTAGATGA AGAAATCAAT CTCAAAGTCA TTATAAAGAT 

2 51 TTAGAAGATA TTAAAATATT TGCGCAGACA AATATTGTTG CTACTCCACG 

3 01 AGACTATAAT GAAGAAGATT TTAAAGTTAT TGCAAGAAAA GAAGTATTTT 
3 51 CAACTGGACT AATGATCGAA CTTATTGACA AATGCTTAGT TGAACTTCTT 
401 TCATCAAGCG ATGTTTCAGA TAGACAAAAA CTTCAATGAT TTGGATTTCA 
451 ACTTAAGGGA AATCAATTAG CAAAGACCCA TTTATTAACA GCTCTTTCAA 
5 01 CTCAAAAGCA GTATTTCTTT CAAGACGAAT GGAACCAAGT TAGAGCAATG 
551 ATTGGAAATG AGCTCTTCCG ACATCTCTAC ACTAAATATT TAATATTCCA 
601 GCGAACTTCT GAAGGAACTC TTGTTCAATT TTGCGGGAAT AACGTTTTTG 
651 ATCATTTGAA AGTCAACGAT AAGTTTGACA AAAAGCAAAA AGGTGGAGCA 

13 701 GCAGACATGA ATGAACCTCG ATGTTGATCA ACCTGCAAAT ACAATGTCAA 

k h 751 GAATGAGAAA GATCACTTTC TCAACAACAT CAACGTGCCG AATTGGAATA 

n 801 ATATGAAATC AAGAACCAGA ATATTTTATT GCACTCATTT TAATAGAAAT 

^ 851 AACCAATTCT TCAAAAAGCA TGAGTTTGTG AGTAACAAAA ACAATATTTC 

W 901 AGC GATGGAC AGAGCTCAGA CGATATTCAC GAATATATTC AGATTTAATA 

f|l 951 GAATTAGAAA GAAGCTAAAA GATAAGGTTA TCGAAAAAAT TGCCTACATG 

fif 1001 CTTGAGAAAG TCAAAGATTT TAACTTCAAC TACTATTTAA CAAAATCTTG 

1051 TCCTCTTCCA GAAAATTGGC GGGAACGGAA ACAAAAAATC GAAAACTTGA 

a y ; 1101 TAAATAAAAC TAGAGAAGAA AAGTCGAAGT ACTATGAAGA GCTGTTTAGC 

Uj 1151 TACACAACTG ATAATAAATG CGTCACACAA TTTATTAATG AATTTTTCTA 

w 12 01 CAATATACTC CCCAAAGACT TTTTGACTGG AAGAAACCGT AAGAATTTTC 

m 12 51 AAAAGAAAGT TAAGAAATAT GTGGAACTAA ACAAGCATGA ACTCATTCAC 

13 01 AAAAACTTAT TGCTTGAGAA GATCAATACA AGAGAAATAT CATGGATGCA 

13 51 GGTTGAGACC TCTGCAAAGC ATTTTTATTA TTTTGATCAC GAAAACATCT 

1401 ACGTCTTATG GAAATTGCTC CGATGGATAT TCGAGGATCT CGTCGTCTCG 

1451 CTGATTAGAT GATTTTTCTA TGTCACCGAG CAACAGAAAA GTTACTCCAA 

1501 AAC CTATTAC TACAGAAAGA ATATTTGGGA CGTCATTATG AAAATGTCAA 

1551 TCGCAGACTT AAAGAAGGAA ACGCTTGCTG AGGTCCAAGA AAAAGAGGTT 

H 1601 GAAGAATGGA AAAAGTCGCT TGGATTTGCA CCTGGAAAAC TCAGACTAAT 

1651 ACCGAAGAAA ACTACTTTCC GTCCAATTAT GACTTTCAAT AAGAAGATTG 

1701 TAAATTCAGA CCGGAAGACT ACAAAATTAA CTACAAATAC GAAGTTATTG 

1751 AACTCTCACT TAATGCTTAA GACATTGAAG AATAGAATGT TTAAAGATCC 

1801 TTTTGGATTC GCTGTTTTTA ACTATGATGA TGTAATGAAA AAGTATGAGG 

1851 AGTTTGTTTG CAAATGGAAG CAAGTTGGAC AACCAAAACT CTTCTTTGCA 

1901 ACTATGGATA TCGAAAAGTG ATATGATAGT GTAAACAGAG AAAAACTATC 

1951 AACATTCCTA AAAACTACTA AATTACTTTC TTCAGATTTC TGGATTATGA 

2001 CTGCACAAAT TCTAAAGAGA AAGAATAACA TAGTTATCGA TTCGAAAAAC 

2051 TTTAGAAAGA AAGAAATGAA AGATTATTTT AGACAGAAAT TCCAGAAGAT 

2101 TGCACTTGAA GGAGGACAAT ATCCAACCTT ATTCAGTGTT CTTGAAAATG 

2151 AACAAAATGA CTTAAATGCA AAGAAAACAT TAATTGTTGA AGCAAAGCAA 

22 01 AGAAATTATT TTAAGAAAGA TAACTTACTT CAACCAGTCA TTAATATTTG 
2251 CCAATATAAT TACATTAACT TTAATGGGAA GTTTTATAAA CAAACAAAAG 

23 01 GAATTCCTCA AGGTCTTTGA GTTTCATCAA TTTTGTCATC ATTTTATTAT 
23 51 GCAACATTAG AGGAAAGCTC CTTAGGATTC CTTAGAGATG AATCAATGAA 
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2401 CCCTGAAAAT CCAAATGTTA ATCTTCTAAT GAGACTTACA GATGACTATC 

2451 TTTTGATTAC AACTCAAGAG AATAATGCAG TATTGTTTAT TGAGAAACTT 

2501 ATAAACGTAA GTCGTGAAAA TGGATTTAAA TTCAATATGA AGAAACTACA 

2551 GACTAGTTTT CCATTAAGTC CAAGCAAATT TGCAAAATAC GGAATGGATA 

2601 GTGTTGAGGA GCAAAATATT GTTCAAGATT ACTGCGATTG GATTGGCATC 

2651 TCAATTGATA TGAAAACTCT TGCTTTAATG CCAAATATTA ACTTGAGAAT 

2701 AGAAGGAATT CTGTGTACAC TCAATCTAAA CATGCAAACA AAGAAAGCAT 

2751 CAATGTGGCT CAAGAAGAAA CTAAAGTCGT TTTTAATGAA TAACATTACC 

2801 CATTATTTTA GAAAGACGAT TACAACC GAA GACTTTGCGA ATAAAACTCT 

2 851 CAACAAGTTA TTTATATCAG GCGGTTACAA ATACATGCAA TGAGCCAAAG 
2901 AATACAAGGA CCACTTTAAG AAGAAC TTAG CTATGAGCAG TATGATCGAC 
2951 TTAGAGGTAT CTAAAATTAT ATACTCTGTA ACCAGAGCAT TCTTTAAATA 

3 001 CCTTGTGTGC AATATTAAGG ATACAATTTT TGGAGAGGAG CATTATCCAG 
3 051 ACTTTTTCCT TAGCACACTG AAGCACTTTA TTGAAATATT CAGCACAAAA 
3101 AAGTACATTT TCAACAGAGT TTGCATGATC CTCAAGGCAA AAGAAGCAAA 
3151 GCTAAAAAGT GACCAATGTC AATCTCTAAT TCAATATGAT GCATAGTCGA 
32 01 CTATTC TAAC TTATTTTGGA AAGTTAATTT TCAATTTTTG TCTTATATAC 
3251 TGGGGTTTTG GGGTTTTGGG GTTTTGGGG 



1 MEVDVDNQAD NHGIHSALKT CEETKEAKTL YSWIQKVIRC RNQSQSHYKD 

51 LEDIKIFAQT NIVATPRDYN EEDFKVIARK EVFSTGLMIE LIDKCLVELL 

101 SSSDVSDRQK LQCFGFQLKG NQLAKTHLLT ALSTQKQYFF QDEWNQVRAM 

151 IGNELFRHLY TKYLIFQRTS EGTLVQFCGN NVFDHLKVND KFDKKQKGGA 

201 ADMNEPRCCS TCKYNVKNEK DHFLNNINVP NWN1SIMKSRTR IFYCTHFNRJST 

251 NQFFKKHEFV SNKNNI SAMD RAQTIFTNIF RFNRIRKKLK DKVIEKIAYM 

3 01 LEKVKDFNFN YYLTKSCPLP ENWRERKQKI ENLINKTREE KSKYYEELFS 

3 51 YTTDNKCVTQ FINEFFYNIL PKDFLTGRNR KNFQKKVKKY VELNKHELIH 

401 KNLLLEKINT REISWMQVET SAKHFYYFDH ENIYVLWKLL RWIFEDLWS 

451 LIRCFFYVTE QQKSYSKTYY YRKNIWDVIM KMSIADLKKE TLAEVQEKEV 

501 EEWKKSLGFA PGKLRLIPKK TTFRPIMTFN KKIVNSDRKT TKLTTNTKLL 

551 NSHLMLKTLK NRMFKDPFGF AVFNYDDVMK KYEEFVCKWK QVGQPKLFFA 

601 TMDIEKCYDS VNREKLSTFL KTTKLLSSDF WIMTAQILKR KNNIVIDSKN 

651 FRKKEMKDYF RQKFQKIALE GGQYPTLFSV LENEQNDLNA KKTLIVEAKQ 

701 RNYFKKDNLL QPVINICQYN YINFNGKFYK QTKGIPQGLC VSSILSSFYY 

751 ATLEESSLGF LRDESMNPEN PNVNLLMRLT DDYLLITTQE NNAVLFIEKL 

801 INVSRENGFK FNMKKLQTSF PLSPSKFAKY GMDSVEEQNI VQDYCDWIGI 

851 SIDMKTLALM PNINLRIEGI LCTLNLNMQT KKASMWLKKK LKSFLMNNIT 

901 HYFRKTITTE DFANKTLNKL FISGGYKYMQ CAKEYKDHFK KNLAMSSMID 

951 LEVSKIIYSV TRAFFKYLVC NIKDTIFGEE HYPDFFLSTL KHFIEIFSTK 

1001 KYIFNRVCMI LKAKEAKLKS DQCQSLIQYD A 
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CCCCAAAACCCCAAAACCCCAAAACCCCTATAAAAAAAGAAAAAATTGAGGTAGTTTAGA 

X + + + + + - + 60 

GGGGTTTTGGGGTTTTGGGGTTTTGGGGATATTTTTTTCTTTTTTAACTCCATCAAATCT 

a PQNPKTPKPL*KKKKLR*FR 

b PKTPKPQNPYKKRKNCGSLE- 

C PKPQNPKTPIKKEKIEVV*K- 

AATAAAATATTATTCCCGCACAAATGGAGATGGATATTGATTTGGATGATATAGAAAATT 

61 + + + + + + 120 

TTATTTTATAATAAGGGCGTGTTTACCTCTACCTATAACTAAACCTACTATATCTTTTAA 

a NKILFPHKWRWILIWMI*KI 

b IKYYS RTNGDGYC F GCYRKF 

c * N I I PA QMEMDIDLDDI ENL- 

TACTTCCTAATAC AT TC AAC AAG TATAG CAGC TC TTGTAG TGACAAGAAAGGATG C AAAA 

121 + + + + + + 180 

ATGAAGGATTATGTAAGTTGTTCATATCGTCGAGAACATCACTGTTCTTTCCTACGTTTT 

a YFLIHSTS IAALVVTRKDAK 

b TS*YIQQV*QLL**QERMQN- 

C LPNTFNKYSSSCSDKKGCKT- 

CATTGAAATCTGGCTCGAAATCGCCTTCATTGACTATTCCAAAGTTGCAAAAACAATTAG 

131 + + + + + + 240 

GTAACTTTAGACCGAGCTTTAGCGGAAGTAACTGATAAGGTTTCAACGTTTTTGTTAATC 

a HC NLARNRLHCLFQSCKNN* 

b IE I WLEIAFIDYSKVAKTIR- 

c LKSGSKS PSLTI PKLQKQLE- 

AGTTCTACTTCTCGGATGCAAATCTTTATAACGATTCTTTCTTGAGAAAATTAGTTTTAA 

241 + + + + + + 300 

TC AAG ATGAAGAGC C TACGTTT AG AAAT ATTG C TAAG AAAG AACT CTTTTAATC AAAATT 

a SSTSRMQIFITILSCEN*F* 

b VLLLGCKSL*RFFLEKISFK- 

C FYF SDANLY-NDSF LRKLVLK- 

AAAGCGGAGAGCAAAGAGTAGAAATTGAAACATTACTAATGTTTAAATAAAATCAGGTAA 

301 + + + + + + 360 

TTTCGCCTCTCGTTTCTCATCTTTAACTTTGTAATGATTACAAATTTATTTTAGTCCATT 

a KAESKE*KLKHY*CLNKIR* 

b KRRAKSRNCNXTNV* IKSGN- 

C SGEQRVEIETLLMFK*NQVM- 

TGAGGATTATTCTATTTTTTAGATCACTTCTTAAGGAGCATTATGGAGAAAATTACTTAA 

ACTCCTAATAAGATAAAAAATCTAGTGAAGAATTCCTCGTAATACCTCTTTTAATGAATT 

a CGLFYFLDHFLRS IMEKIT * 

b ED YSIF* ITS *GALWRKLLN~ 

C RIILFFRSLLKEHYGENYLI- 
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TACTAAAAGGTAAACAGTTTGGATTATTTCCCTAGCCAACAATGATGAGTATATTAAATT 

421 + + + 4- + + 480 

ATGATTTTCCATTTGTCAAACCTAATAAAGGGATCGGTTGTTACTACTCATATAATTTAA 

a Y*KVNSLDYFPSQQCCVY*I 

b TKR* TVWI ISLANNDEYIKF - 

C LKGKQFGLFP* PTMMSILNS- 

CATATGAGAATGAGTCAAAGGATCTCGATACATCAGACTTACCAAAGACAAACTCGCTAT 

481 + + + + + + 540 

GTATACTCTTACTCAGTTTCCTAGAGCTATGTAGTCTGAATGGTTTCTGTTTGAGCGATA 

a HMRMSQRI S IHQTYQRQTRY 

b ICECVKGSRYIRLTKDKLAI 

C YENESKDLDTSDLPKTNSL * - 

AAAACGCAAGAAAAAGTTTGATAATCGAACAGCAGAAGAACTTATTGCATTTACTATTCG 

TTTTGCGTTCTTTTTCAAACTATTAGCTTGTCGTCTTCTTGAATAACGTAAATGATAAGC 

a KTQEKVC * SNSRRTYCIYYS 

b K R K K K F D N R T A E E L I A F T I R - 

c NARKSLIIEQQKNL LHLLFV- 

VJ TATGGGTTTTATTACAATTGTTTTAGGTATCGACGGTGAACTCCCGAGTCTTGAGACAAT 

™ 1 ATACCCAAAATAATGTTAACAAAATCCATAGCTGCCACTTGAGGGCTCAGAACTCTGTTA 

CP 

f|I a YGFYYNCFRYRRCTPESCDN 

\'Z r b MGFITIVLGIDGELPSLETI- 
C WVLLQLF *VSTVNSRVLRQL- 

yj 

r ,, TGAAAAAGCTGTTTACAACTGAAGGAATCGCAGTTCTGAAAGTTCTGATGTGTATGCCAT 
13 ACTTTTTCGACAAATGTTGACTTCCTTAGCGTCAAGACTTTCAAGACTACACATACGGTA 



a CKSCLQLKESQFCKF*CVCH 

b EKAVYNCRNRSSESSDVYAI- 

C KKLF TTEG I AVLKVLMCMPL- 

TATTTTGTGAATTAATCTCAAATATCTTATCTCAATTTAATGGATAGCTATAGAAACAAA 

721 + + + + + + 780 

ATAAAACACTTAATTAGAGTTTATAGAATAGAGTTAAATTACCTATCGATATCTTTGTTT 

a YFVN* SQISYLNLMDSYRNK 

b ILCINLKYLISI*WIAIETN- 

c FC EL I SN I L S Q FNG * L * KQT- 

CCAAATAAACCATGCAAGTTTAATGGAATATACGTTAAATCCTTTGGGACAAATGCACAC 

781 + -- + + + + + 840 

GGTTTATTTGGTACGTTCAAATTACCTTATATGCAATTTAGGAAACCCTGTTTACGTGTG 

a PNKPCKFNGIYVKSFGTNAH 

b QINHASLMEYTLNPLGQMHT- 

C K*TMQV*WNIR* ILWDKCTL- 

TGAATTTATATTGGATTCTTAAAGCATAGATACACAGAATGGTTTAGAGACTGATTTAGC 

841 + + + + + + 900 

ACTTAAATATAACCTAAGAATTTCGTATCTATGTGTCTTACGAAATCTCTGACTAAATCG 

a CIYIGFLKHRYTECFRDCFS 

b EFILDS *SIDTQNALETDLA- 

C NLYWILKA* IHRML * RLI * L - 
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TTACAACAGATTACCTGTTTTGATTACTCTTGCTCATCTCTTATATCTTTAAAAGAAGCA 

901 + + + + + + 960 

AATGTTGTCTAATGGACAAAACTAATGAGAACGAGTAGAGAATATAGAAATTTTCTTCGT 

a LQQITCFDYSCSSLISLKEA 

b YNRLPVLITLAHLLYL * KKQ 

C TTDYLFCLLLLI SYIFKRSR- 

GGCGAAATGAAAAGAAGACTAAAGAAAGAGATTTCAAAATTTGTTGATTCTTCTGTAACC 

961 + + + + + + 1020 

CCGCTTTACTTTTCTTCTGATTTCTTTCTCTAAAGTTTTAAACAACTAAGAAGACATTGG 

a GEMKRRLKK-EISKFVDSSVT 

b AKCKED*RKRFQNLLILL*P- 

C RNEKKTKER DFKI CCFFCNR- 

GGAATTAACAACAAGAATATTAGCAACGAAAAAGAAGAAGAGCTATCACAATCCTGATTC 

1021 + + + + + + 1080 

CCTTAATTGTTGTTCTTATAATCGTTGCTTTTTCTTCTTCTCGATAGTGTTAGGACTAAG 

a GINNKNISNEKEEELSQSCF 
b ELTTRILATKKKKSYHNPDS 
U c N*QQEY*QRKRRRAITILIL- 

Vt TTAAAGATTTCAAAAATTCCAGGTAAGAGAGATACATTCATTAAAATTCATATATTATAG 

~H 1081 + + + + + + 1140 

||1 AATTTCTAAAGTTTTTAAGGTCCATTCTCTCTATGTAAGTAATTTTAAGTATATAATATC 

%l a LKISKIPGKRDTFIKIHIL* 

HJ b *RFQKFQVREIHSLKFIYYS- 

C KDFKNSR* ERYIH *NSYI IV- 



hi 
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TTTTTCATTTCACAGCTGTTATTTTCTTTTATCTTAACAATATTTTTTGATTAGCTGGAA 

1141 + + + + + + 1200 

AAAAAGTAAAGTGTC GAC AAT AAAAG AAAAT AGAATTGTTATAAAAAAC T AAT C GAC C T T 

a FFISQLLFSFILTIFFD*LE 

b FSFHSCYFLLS *QYFLI SWK- 

C FHFTAVIFF YLNNIFCLAGS- 

GTAAAAAGTATCAAATAAGAGAAGCGCTAGACTGAGGTAACTTAGCTTATTCACATTCAT 

1201 + + + + + + 1260 

CATTTTTCATAGTTTATTCTCTTCGCGATCTGACTCCATTGAATCGAATAAGTGTAAGTA 

a VKSIK*EKR*TEVT*LIHIH 

b *KVSNKRSARL R*LSLFTFI- 

c KKYQIREALDCGNLAYSHS * - 

AGATCGACCTTCATATATCCAATACGATGATAAGGAAACAGCAGTCATCCGTTTTAAAAA 

1261 + + + + + + 1320 

TCTAGCTGGAAGTATATAGGTTATGCTACTATTCCTTTGTCGTCAGTAGGCAAAATTTTT 

a RSTFIYPIRC*GNSSHPF*K 

b DRPSYIQYDDKETAVIRFKN- 

C IDLHISNTMIRKQQS SVLKI- 

TAGTGCTATGAGGACTAAATTTTTAGAGTCAAGAAATGGAGCCGAAATCTTAATCAAAAA 

1321 + + + + + + 1380 

ATCACGATACTCCTGATTTAAAAATCTCAGTTCTTTACCTCGGCTTTAGAATTAGTTTTT 

a *CYED*IFRVKKWSRNLNQK 

b SAMRTKFLE SRNGAE I L I KK 

c VLCGLNF*SQEMEPKS*SKR- 
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GAATTGCGTCGATATTGCAAAAGAATCGAACTCTAAATCTTTCGTTAATAAGTATTACCA 

1381 + + + + + + 1440 

CTTAACGCAGCTATAACGTTTTCTTAGCTTGAGATTTAGAAAGCAATTATTCATAATGGT 

a ELRRYCKRIEL* IFR* * V L P 

b NCVDIAKESNSKSFVNKYYQ- 

C IASILQKNRTLNLSLISITN- 

AT C TTGATTG AT TG AAG AG ATTG AC GAGGC AAC TGC AC AG AAG ATC ATTAAAG AAAT AAA 

1441 + + + + + + 1500 

TAGAACTAACTAACTTCTCTAACTGCTCCGTTGACGTGTCTTCTAGTAATTTCTTTATTT 

a IL IDCRD * RGNCTEDH * RNK 

b SCLIEE IDEATAQKIIKEIK- 

C LDCLKRLTRQLHRRSLKK* S - 

GTAACTTTTATTAATTAGAGAATAAACTAAATTACTAATATAGAGATCAGCGATCTTCAA 

1501 + + + + + + 1560 

CATTGAAAATAATTAATCTCTTATTTGATTTAATGATTATATCTCTAGTCGCTAGAAGTT 

a VTFIN*RIN* ITNIEISDLQ 

b *LLLIRE*TKLLI*RSAIFN- 

C NFY*LENKLNY*YRDQRSSI- 

TTGACGAAATAAAAGCTGAACTAAAGTTAGACAATAAAAAATACAAACCTTGGTCAAAAT 

1561 — + + + + + + 1620 

AACTGCTTTATTTTCGACTTGATTTCAATCTGTTATTTTTTATGTTTGGAACCAGTTTTA 

a LTK*KLN*S*TIKNTNLGQN 

b CRNKSCTKVRQ*KIQTLVKI 

c DEIKAELKLDNKKYKPWSKY- 

ATTGAGGAAGGAAAAGAAGACCAGTTAGCAAAAGAAAAAATAAGGCAATAAATAAAATGA 

1621 + + + + + + 1680 

TAACTCCTTCCTTTTCTTCTGGTCAATCGTTTTCTTTTTTATTCCGTTATTTATTTTACT 

a IEEGKEDQLAKEKIRQ* IKC 

b LRKEKKTS *QKKK*GNK*NE- 

C CGRKRRP VSKRKNKAINKMS- 

GT AC AGAAGTGAAG AAATAAAAG AT TTATT TTT TTC AATAATTTATTG AAAAG AGGGGTT 

1681 + + + + -+ + 1740 

C ATGTCTTCACTTCTTTATTTTCTAAATAAAAAAAGTT ATT AAAT AACTTTTCTCCCCAA 

a VQ K CRNKRFIFFNNLLKRGV 
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C TEVKK* KIY FFQ * F IEKRGF- 

TTGGGGTTTTGGGGTTTTGGGG 
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AACCCCAAAACCCCAAAACCCC 

a LGFWGFG 
b WGFGVLG 
c GVLGFW 
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MEIElSnSfQAQQPKAEKLWWELELEMQENQNDIQVRVKIDDPKQYL 
VOTTAACLLQEGSYYQDKDERRYIITKALLEVAESDPEFICQLA 
VYIRNELYIRTTTNYIVAFCWHKNTQPPIEKYFNKAVLLPNDL 
LEVCEFAQVLYIFDATEFKNLYLDRILSQDIRKELTFRKCLQRC 
VRSKFSEFNEYQLGKYCTESQRKKTMFRYLSVTNKQKWDQTKKK 
RKENL LTKL Q A IKESEDKS KRETGD I MNVED A I KALK PAVMKKI 
AKRQNAMKKHMKAPKIPNSTLESKYLTFKDLIKFCHISEPKERV 
YKILGKKYPKTEEEYKAAFGDSASAPFNPELAGKRMKIEISKTW 
ENELSAKGNTAEVWDNLISSNQLPYMAMLRNLSNILKAGVSDTT 
HSIVINKICEPKAVENSKMFPLQFFSAIEAWEAVTKGFKAKKR 
ENMNLKGQIEAVKEWEKTDEEKKDMELEQTEEGEFVKVNEGIG 
KQYINSIELAIKIAVNKNLDEIKGHTAIFSDVSGSMSTSMSGGA 
KKYGSVRTCLECALVLGLMVKQRCEKSSFYIFSSPSSQCNKCYL 
EVDLPGDELRPSMQKLLQEKGKLGGGTDFPYECIDEWTKNKTHV 
DNIVI LSDMMI AEGYSDINVRGS S I VNS IKKYKDEVNPNIK I FA 
VDLEGYGKCLNLGDEFNENNYIKIFGMSDSILKFISAKQGGAWM 
VEVIKNFALQKIGQK 

FIG. 20 

MSRRNQKKPQAPIGNETNLDFVLQNLEVYKSQIEHYKTQQQQIK 
EEDLKLLKFKNQDQDGNSGNDDDDEENNSNKQQELLRRVNQIKQ 
QVQLIKKVGSKVEKDLNLNEDENKKNGLSEQQVKEEQLRTITEE 
QVKYQNLVF3SJMDYQLDLNESGGHRRHRRETDYDTEKWFEISHDQ 
KNYVS I YANQKT S YCWWLKDYFNKNNYDHLNVS INRLETEAEF Y 
AFDDFSQTIKLTNNSYQTVNIDVNFDNNLCILALLRFLLSLERF 
NILNIRSSYTRNQYNFEKIGELLETIFAWFSHRHLQGIHLQVP 
CEAFQYLVNSSSQISVKDSQLQVYSFSTDLKLVDTNKVQDYFKF 
LQEF PRLTHVS QQAI PVS ATNAVENLNVLLKKVKHANLNLVS I P 
TQFNFDFYFVNLQHLKLEFGLEPNILTKQKLENLLLSIKQSKNL 
KFLRLNFYTYVAQETSRKQILKQATTIKNLKNNKNQEETPETKD 
ETPSESTSGMKFFDHLSELTELEDFSVNLQATQEIYDSLHKLLI 
RSTNLKKFKLSYKYEMEKSK3VIDTFIDLKNIYETLNNLKRCSVNI 
SNPHGNISYELTNKDSTFYKFKLTLNQELQHAKYTFKQNEFQFN 
NVKSAKIESSSLESLEDIDSLCKSIASCKNLQNVNIIASLLYPN 
NIQKNPFNKPNLLFFKQFEQLKNLENVSINCILDQHILNSISEF 
LEKNKKIKAFILKRYYLLQYYLDYTKLFKTLQQLPELNQVYINQ 
QLEELTVSEVHKQWENHKQKAFYEPLCEFIKESSQTLQLIDFD 
QNTVSDDSIKKILESISESKYHHYLRLNPSQSSSLIKSENEEIQ 
ELLKAC D E KG VL VKAY YKF PLC L PTGT Y YD YNSDRW 

FIG. 22 



MKILFEFIQDKLDIDLQTNSTYKENLKCGHFNGLDEILTTCFAL 
PNSRKIALPCLPGDLSHKAVIDHCIIYLLTGELYNNVLTFGYKI 
ARNEDVNNSLFCHS ANVNVTLLKGAAWKMFHSLVGT YAF VDLL I 
NYTVXQFNGQFFTQIVGNRCNEPHLPPKWVQRSSSSSATAAQIK 
QLTEPVTNKQFLHKLNINSSSFFPYSKILPSSSSIKKLTDLREA 
I FPTNL VK I PQRLKVRINLTLQKLLKRHKRLNYVS I LNS I C P PL 
EGTVLDLSHLSRQSPKERVLKFIIVILQKLLPQEMFGSKKNKGK 
IIKNLNLLLSLPLNGYLPFDSLLKKLRLKDFRWLFISDIWFTKH 
NFENLNQLAICFISWLFRQLIPKIIQTFFYCTEISSTVTIVYFR 
HDTWNKL I T P F I VE YF KT YL VENNVC RNHNS YTL SNFNH S KMR I 
IPKKSNNEFRIIAIPCRGADEEEFTIYKENHKNAIQPTQKILEY 
LRHKRPTS FTKI Y S PTQ I ADRI KEFKQRLLKKFNNVLPEL YFMK 
FDVKS C YD S I PRMECMRILKDALKNENGFF VRS QYF FNTNTG VL 
KLFNWNASRVPKPYELYIDNVRTVHLSNQDVI1SIWEMEIFKTA 
LWVEDKCYIREDGLFQGSSLSAPIVDLVYDDLLEFYSEFKASPS 
QDTLILKLADDFLIISTDQQQVINIKKLAMGGFQKYNAKANRDK 
ILAVSSQSDDDTVIQFCAMHIFVKELEVWKHSSTMNNFHIRSKS 
SKGIFRSLIALFNTRISYKTIDTNLNSTNTVLMQIDHWKNISE 
CYKSAFKDLSINVTQNMQFHSFLQRIIEMTVSGCPITKCDPLIE 
YEVRFTILNGFLESLSSNTSKFKDNIILLRKEIQHLQAYIYIYI 
HIVN „ 

FIG. 23 
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ATTTATACTCATGAAAATCTTATTCGAGTTCATTCAAGACAAGCTTGACATTGATCTACA 
GACCAACAGTACTTACAAAGAAAATTTAAAATGTGGTCACTTCAATGGCCTCGATGAAAT 
TCTAACTACGTGTTTCGCACTACCAAATTCAAGAAAAATAGCATTACCATGCCTTCCTGG 
TGACTTAAGCCACAAAGCAGTCATTGATCACTGCATCATTTACCTGTTGACGGGCGAATT 
ATACAACAACGTACTAACATTTGGCTATAAAATAGCTAGAAATGAAGATGTCAACAATAG 
TCTTTTTTGCCATTCTGCAAATGTTAACGTTACGTTACTGAAAGGCGCTGCTTGGAAAAT 
GTTCCACAGTTTGGTCGGTACATACGCATTCGTTGATTTATTGATCAATTATACAGTAAT 
TCAATTTAATGGGCAGTTTTTCACTCAAATCGTGGGTAACAGATGTAACGAACCTCATCT 
GCCGCCCAAATGGGTCCAACGATCATCCTCATCATCCGCAACTGCTGCGCAAATCAAACA 
ACTTACAGAACCAGTGACAAATAAAC7VATTCTTACACAAGCTCAATATAAATTCCTCTTC 
TTTTTTTCCTTATAGCAAGATCCTTCCTTCATCATCATCTATCAAAAAGCTAACTGACTT 
GAGAGAAGCTATTTTTCCCACAAATTTGGTTAAAATTCCTCAGAGACTAAAGGTACGAAT 
TAATTTGACGCTGCAAAAGCTATTAAAGAGACATAAGCGTTTGAATTACGTTTCTATTTT 
GAATAGTATTTGCCCACCATTGGAAGGGACCGTATTGGACTTGTCGCATTTGAGTAGGCA 
ATCACCAAAGGAACGAGTCTTGAAATTTATCATTGTTATTTTACAGAAGTTATTACCCCA 
AGAAATGTTTGGCTCAAAGAAAAATAAAGGAAAAATTATCAAGAATCTAAATCTTTTATT 
AAGTTTACCCTTAAATGGCTATTTACCATTTGATAGTTTGTTGAAAAAGTTAAGATTAAA 
GGATTTTCGGTGGTTGTTCATTTCTGATATTTGGTTCACCAAGCACAATTTTGAAAACTT 
GAATCAATTGGCGATTTGTTTCATTTCCTGGCTATTTAGACAACTAATTCCCAAAATTAT 
ACAGACTTTTTTTTACTGCACCGAAATATCTTCTACAGTGACAATTGTTTACTTTAGACA 
TGATACTTGGAATAAACTTATCACCCCTTTTATCGTAGAATATTTTAAGACGTACTTAGT 
CGAAAACAACGTATGTAGAAACCATAATAGTTACACGTTGTCCAATTTCAATCATAGCAA 
AATGAGGATTATACCAAAAAAAAGTAATAATGAGTTCAGGATTATTGCCATCCCATGCAG 
AGGGGCAGACGAAGAAGAATTCACAATTTATAAGGAGAATCACAAAAATGCTATCCAGCC 
CAC TCAAAAAATTTTAGAATACCTAAGAAACAAAAGGCCGAC TAGTTTTACTAAAATATA 
TTCTCCAACGCAAATAGCTGACCGTATCAAAGAATTTAAGCAGAGACTTTTAAAGAAATT 
TAATAATGTCTTACCAGAGCTTTATTTCATGAAATTTGATGTCAAATCTTGCTATGATTC 
CATACCAAGGATGGAATGTATGAGGATACTCAA.GGATGCGCTAAAAAATGAAAATGGGTT 
TTTCGTTAGATCTCAATATTTCTTCAATACCAATACAGGTGTATTGAAGTTATTTAATGT 
TGTTAACGCTAGCAGAGTACCAAAACCTTATGAGCTATACATAGATAATGTGAGGACGGT 
TCATTTATCAAATCAGGATGTTATAAACGTTGTAGAGATGGAAATATTTAAAACAGCTTT 
GTGGGTTGAAGATAAGTGCTACATTAGAGAAGATGGTCTTTTTCAGGGCTCTAGTTTATC 
TGCTCCGATCGTTGATTTGGTGTATGACGATCTTCTGGAGTTTTATAGCGAGTTTAAAGC 
CAGTCCTAGCCAGGACACATTAATTTTAAAACTGGCTGACGATTTCCTTATAATATCAAC 
AGACCAACAGCAAGTGATCAATATCAAAAAGCTTGCCATGGGCGGATTTCAAAAATATAA 
TGCGAAAGCCAATAGAGACAAAATTTTAGCCGTAAGCTCCCAATCAGATGATGATACGGT 
TATTCAATTTTGTGCAATGCACATATTTGTTAAAGAATTGGAAGTTTGGAAACATTCAAG 
CACAATGAATAATTTCCATATCCGTTCGAAATCTAGTAAAGGGATATTTCGAAGTTTAAT 
AGCGCTGTTTAACACTAGAATCTCTTATAAAACAATTGACACAAATTTAAATTCAACAAA 
CACCGTTCTCATGCAAATTGATCATGTTGTAAAGAACATTTCGGAATGTTATAAATCTGC 
TTTTAAGGATCTATCAATTAATGTTACGCAAAATATGCAATTTCATTCGTTCTTACAACG 
CATCATTGAAATGACAGTCAGCGGTTGTCCAATTACGAAATGTGATCCTTTAATCGAGTA 
TGAGGTACGATTCACCATATTGAATGGATTTTTGGAAAGCCTATCTTCAAACACATCAAA 
ATTTAAAGATAATATCATTCTTTTGAGAAAGGAAATTCAACACTTGCAAGC 
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AKFLHWLMSVYWELLRSFFYVTETTFQKISrRLFFyRKSVWSKLQSIGIRQHLKR 
VQLRDVSEAEVRQHREARPALLTSRLRFIPKPDGLRPIVNMDYWGARTFRREK 
RAERLTSRVKALFSVLNYERA 
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GCCAAGTTCCTGCACTGGCTGATGAGTGTGTACGTCGTCGAGCTGCTCAGGTC 
TTTCTTTTATGTCACGGAGACCACGTTTCAAAAGAACAGGCTCTTTTTCTACC 
GGAAGAGTGTCTGGAGCAAGTTGCAAAGCATTGGAATCAGACAGCACTTGAAG 
AGGGTGCAGCTGCGGGACGTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGC 
CAGGCCCGCCCTGCTGACGTCCAGACTCCGCTTCATCCCCAAGCCTGACGGGC 
TGCGGCCGATTG TG AAGATGG AC TACG TCG TGGGAGCC AG AACGTTC CGCAGA 
GAAAAGAGGGCCGAGCGTCTCACCTCGAGGGTGAAGGCACTGTTCAGCGTGCT 
CAACTACGAGCGGGCGCG 
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MTEHHTPKSRILRFLENQYVYLCTLNDYVQLVLRGSPASSYSNICERLRSDVQTSFSIFLHSTWGF 
DSKPDEGVQFSSPKCSQSELIA]S[WKQMFDESFERRRNLLMKGFS™HEDFRAMHVNGVQNDLVSTF 
P^TYLISILESKEn^LLLEI^ 

TIETSITQNKSARKEVSV^SISISRFSIFYRSSYKKFKQDLYFNLHSICDRMTVHMWLQWIFPRQFG 
LINAFQVKQLHKVIPLVSQSTWPKRLLKVYPLIEQTAKRLHRISLSKVYTSTHYCPYIDTHDDEKILS 
YSLKPNQVFAFLRSILVRVFPKLIWGNQRIFEIILKDLETFLKLSRYESFSLHYLMSNIKISEIEWL 
VLGKRSNAKMCLSDFEKRKQIFAEFIYWLYNSFIIPILQSFFYITESSDLRISfRTVYFRKDIWKLLCR 
PFITSMEMEAFEKINENNVRMDTQKTTLPPAVIRLLPKKNTFRLITNLRKRFLIKMGSNKKMLVSTN 
QTLRPVASILKHLINEESSGIPFNLEVYMKLLTFKKDLLKHRMFGRKKYFVRIDIKSCYDRIKQDLM 
FRIVKKKLKDPEFVIRKYATIHATSDRATKNFVSEAFSYFDMVPFEKWQLLSMKTSDTLFVDFVDY 
WTKSSSEIFKMLKEHLSGHIVKIGNSQYLQKVGIPQGSILSSFLCHFYMEDLIDEYLSFTKKKGSVL 
LRWDDFLFITWKKDAKKFLNLSLRGFEKHNFSTSLEKTVINFENSNGIINNTFFNESKKRMPFFG 
FSWMRSLDTLLACPKIDEALFNSTSVELTKHMGKSFFYKILRSSLASFAQVFIDITHNSKFNSCCN 
IYRLGYSMCMRAQAYLKRMKDIFIPQRMFITDLLNVIGRKIWKKLAEILGYTSRRFLSSAEVKWLFC 
LGMRDGLKPSFKYHPCFEQLIYQFQSLTDLIKPLRPVLRQVLFLHRRIAD 
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S-l: FFY VTE TTF QKN RLF FYR KSV WSK 

S-2: RQH LKR VQL RDV SEA EVR QHR EA 

S-3 : ART FRR EKR AER LTS RVK ALF SVL NYE 



A-l: AKF LHW 
A- 2 : LFF YRK 
A- 3 : PAL LTS 
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Wild Type Telomerase Gene 
Wild Type Telomerase Gene 



1 .Transform with linear fragment 
containing the telomerase gene 
disrupting with a LEU2 or ura4 marker 



Mh 



Telomerase Gene;:M 



Wild Type Telomerase Gene 




Wild Type Telomerase Gene 



Wild Type (X2) 



2. Assay in selective media 

3. Sporulate, and grow on 
selective media 




Senescence? (X2) 



(These cells will show a senescence phenotype 
if the disrupted gene encodes a telomerase subunit.) 



FIG. 43 
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i 

met ser val tyr val val glu leu leu 
GCCAAGTTCCTGCACTGGCTG ATG AGT GTG TAC GTC GTC GAG CTG CTC 

10 20 
arg ser phe phe tyr val thr glu thr thr phe gin lys asn arg 
AGG TCT TTC TTT TAT GTC ACG GAG ACC ACG TTT CAA AAG AAC AGG 

30 

leu phe phe tyr arg lys ser val trp ser lys leu gin ser lie 
CTC TTT TTC TAC CGG AAG AGT GTC TGG AGC AAG TTG CAA AGC ATT 

40 50 
gly ile arg gin his leu lys arg val gin leu arg glu leu ser 
GGA ATC AGA CAG CAC TTG AAG AGG GTG CAG CTG CGG GAG CTG TCG 

60 

glu ala glu val arg gin his arg glu ala arg pro ala leu leu 
GAA GCA GAG GTC AGG CAG CAT CGG GAA GCC AGG CCC GCC CTG CTG 

70 80 
thr ser arg leu arg phe ile pro lys pro asp gly leu arg pro 
ACG TCC AGA CTC CGC TTC ATC CCC AAG CCT GAC GGG CTG CGG CCG 

90 

ile val asn met asp tyr val val gly ala arg thr phe arg arg 
ATT GTG AAC ATG GAC TAC GTC GTG GGA GCC AGA ACG TTC CGC AGA 

100 110 

glu lys ala glu arg leu thr ser arg val lys ala leu phe 

GAA AAG ARG GCC GAG CGT CTC ACC TCG AGG GTG AAG GCA CTG TTC 

120 

ser val leu asn tyr glu arg ala arg arg pro gly leu leu gly 
AGC GTG CTC AAC TAC GAG CGG GCG CGG CGC CCC GGC CTC CTG GGC 

130 140 

ala ser val leu gly leu asp asp ile his arg ala trp arg thr 
GCC TCT GTG CTG GGC CTG GAC GAT ATC CAC AGG GCC TGG CGC ACC 

150 

phe val leu arg val arg ala gin asp pro pro pro glu leu tyr 
TTC GTG CTG CGT GTG CGG GCC CAG GAC CCG CCG CCT GAG CTG TAC 

160 170 

phe val lys val asp val thr gly ala tyr asp thr ile pro gin 
TTT GTC AAG GTG GAT GTG ACG GGC GCG TAC GAC ACC ATC CCC CAG 

180 

asp arg leu thr glu val ile ala ser ile ile lys pro gin asn 
GAC AGG CTC ACG GAG GTC ATC GCC AGC ATC ATC AAA CCC CAG AAC 

190 200 

thr tyr cys val arg arg tyr ala val val gin lys ala ala met 
ACG TAC TGC GTG CGT CGG TAT GCC GTG GTC CAG AAG GCC GCC ATG 
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gly thr ser ala arg 
GGC ACG TCC GCA AGG 

220 

gin gly lie pro gin 
CAG GGG ATC CCG CAG 



leu cys tyr gly asp 
CTG TGC TAC GGC GAC 

250 

arg asp gly leu leu 
CGG GAC GGG CTG CTC 



thr pro his leu thr 
ACA CCT CAC CTC ACC 

280 

arg gly val pro glu 
CGA GGT GTC CCT GAG 



val val asn phe pro 
GTG GTG AAC TTC CCT 

310 

phe val gin met pro 
TTT GTT CAG ATG CCG 



leu leu asp thr arg 
CTG CTG GAT ACC CGG 

340 

tyr ala arg thr ser 
TAT GCC CGG ACC TCC 



phe lys ala gly arg 
TTC AAG GCT GGG AGG 

370 

arg leu lys cys his 
CGG CTG AAG TGT CAC 



leu gin thr val cys 
CTC CAG ACG GTG TGC 

400 

ala tyr arg phe his 
GCG TAC AGG TTT CAC 



110 

pro ser arg ala thr 
CCT TCA AGA GCC ACG 



gly ser ile leu ser 
GGC TCC ATC CTC TCC 

240 

met glu asn lys leu 
ATG GAG AAC AAG CTG 



leu arg leu val asp 
CTG CGT TTG GTG GAT 

270 

his ala lys thr phe 
CAC GCG AAA ACC TTC 



tyr gly cys val val 
TAT GGC TGC GTG GTG 

300 

val glu asp glu ala 
GTA GAA GAC GAG GCC 



ala his gly leu phe 
GCC CAC GGC CTA TTC 

330 

thr leu glu val gin 
ACC CTG GAG GTG CAG 



lie arg ala ser leu 
ATC AGA GCC AGT CTC 

360 

asn met arg arg lys 
AAC ATG CGT CGC AAA 



ser leu phe leu asp 
AGC CTG TTT CTG GAT 

390 

thr asn ile tyr lys 
ACC AAC ATC TAC AAG 



ala cys val leu gin 
GCA TGT GTG CTG CAG 



ser tyr val gin cys 
TCC TAC GTC CAG TGC 

230 

thr leu leu cys ser 
ACG CTG CTC TGC AGC 



phe ala gly ile arg 
TTT GCG GGG ATT CGG 

260 

asp phe leu leu val 
GAT TTC TTG TTG GTG 



leu arg thr leu val 
CTC AGG ACC CTG GTC 

290 

asn leu arg lys thr 
AAC TTG CGG AAG ACA 



leu gly gly thr ala 
CTG GGT GGC ACG GCT 

320 

pro trp cys gly leu 
CCC TGG TGC GGC CTG 



ser asp tyr ser ser 
AGC GAC TAC TCC AGC 

350 

thr phe asn arg gly 
ACC TTC AAC CGC GGC 



leu phe gly val leu 
CTC TTT GGG GTC TTG 

380 

leu gin val asn ser 
TTG CAG GTG AAC AGC 



ile leu leu leu gin 
ATC CTC CTG CTG CAG 

410 

leu pro phe his gin 
CTC CCA TTT CAT CAG 
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420 

gin val trp lys asn pro his phe ser cys ala ser ser leu thr 
CAA GTT TGG AAG AAC CCA CAT TTT TCC TGC GCG TCA TCT CTG ACA 



arg leu pro leu leu leu his pro glu ser gin glu arg arg asp 
CGG CTC CCT CTG CTA CTC CAT CCT GAA AGC CAA GAA CGC AGG GAT 

450 

val ala gly gly gin gly arg arg arg pro ser ala leu arg gly 
GTC GCT GGG GGC CAA GGG CGC CGC CGG CCC TCT GCC CTC CGA GGC 

460 470 

arg ala val ala val pro pro ser ile pro ala gin ala asp ser 
CGT GCA GTG GCT GTG CCA CCA AGC ATT CCT GCT CAA GCT GAC TCG 

480 

thr pro cys his leu arg ala thr pro gly val thr gin asp ser 
ACA CCG TGT CAC CTA CGT GCC ACT CCT GGG GTC ACT CAG GAC AGC 

490 500 

pro asp ala ala glu ser glu ala pro gly asp asp ala asp cys 
CCA GAC GCA GCT GAG TCG GAA GCT CCC GGG GAC GAC GCT GAC TGC 

510 

pro gly gly arg ser gin pro gly thr ala leu arg leu gin asp 
CCT GGA GGC CGC AGC CAA CCC GGC ACT GCC CTC AGA CTT CAA GAC 

520 530 

his pro gly leu met ala thr arg pro gin pro gly arg glu gin 
CAT CCT GGA CTG ATG GCC ACC CGC CCA CAG CCA GGC CGA GAG CAG 

540 

thr pro ala ala leu ser arg arg ala tyr thr ser gin gly gly 
ACA CCA GCA GCC CTG TCA CGC CGG GCT TAT ACG TCC CAG GGA GGG 

550 560 

arg gly gly pro his pro gly leu his arg trp glu ser glu ala 
AGG GGC GGC CCA CAC CCA GGC CTG CAC CGC TGG GAG TCT GAG GCC 

564 
OP 

TGA GTGAGTGTTTGGCCGAGGCCTGCATGTCCGGCTGAAGGCTGAGTGTCCGGCTGAGGC 

CTGAGCGAGTGTCCAGCCAAGGGCTGAGTGTCCAGCACACCTGCGTTTTCACTTCCCCAC 

AGGCTGGCGTTCGGTCCACCCCAGGGCCAGCTTTTCCTCACCAGGAGCCCGGCTTCCACT 

CCCCACATAGGAATAGTCCATCCCCAGATTCGCCATTGTTCACCCTTCGCCCTGCCTTCC 

TTTGCCTTCCACCCCCACCATTCAGGTGGAGACCCTGAGAAGGACCCTGGGAGCTTTGGG 

AATTTGGAGTGACCAAAGGTGTGCCCTGTACACAGGCGAGGACCCTGCACCTGGATGGGG 

GTCCCTGTGGGTCAAATTGGGGGGAGGTGCTGTGGGAGTAAAATACTGAATATATGAGTT 

TTTCAGTTTTGGAAAAAAAAAAAAAAAAAAAAAAAAAA 



430 



440 
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